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Preface

The Public Interest Energy Research (PIER) Program supports public interest energy
research and development that will help improve the quality of life in California by
bringing environmentally safe, affordable, and reliable energy services and products to
the marketplace.

The PIER Program, managed by the California Energy Commission (Commission),
annually awards up to $62 million to conduct the most promising public interest energy
research by partnering with Research, Development, and Demonstration (RD&D)
organizations, including individuals, businesses, utilities, and public or private research
institutions.

PIER funding efforts are focused on the following six RD&D program areas:
¢ Buildings End-Use Energy Efficiency
e Industrial/Agricultural/Water End-Use Energy Efficiency
e Renewable Energy
e Environmentally-Preferred Advanced Generation
e Energy-Related Environmental Research
e Energy Systems Integration

What follows is an attachment to the final report for the Alternatives to Compressor
Cooling Phase V project, Contract Number 500-98-024, conducted by Davis Energy
Group. This project contributes to the PIER Building End-Use Energy Efficiency
program.

This attachment, “NightBreeze Product and Test Information” (Attachment A-1),
provides supplemental information to the project’s final report and includes the following
SixX reports:

e NightBreeze Owner’s Manual

e NightBreeze Installation Instructions

e Advanced Control Functional Specification

e Advanced Control Functional Enhancements Report

o [ntegrated Heating, Ventilation and Cooling Unit Test Report
e Damper Test Report

For more information on the PIER Program, please visit the Commission's Web site at:
http://www.energy.ca.gov/research/index.html or contact the Commission's Publications
Unit at 916-654-5200.




Abstract

This “NightBreeze Product and Test Information™ attachment is a set of six documents produced
by the Alternatives to Compressor Cooling Phase V project, funded by the California Energy
Commission’s Public Interest Energy Research (PIER) Program.

The Alternatives to Compressor Cooling (ACC) Phase V Project has the goal of reducing
residential peak load in California by using nighttime ventilation to cool houses that are designed
for optimal summer performance and that potentially eliminate the need for air conditioning in
transition climates.

This attachment, “NightBreeze Product and Test Information” (Attachment A-1), provides
supplemental information to the project’s final report and includes the following six reports:

NightBreeze Owner’s Manual
The User’s Manual for the integrated heating, ventilation, and cooling unit developed by Davis
Energy Group for the ACC Phase V project.

NightBreeze Installation Instructions
The Installation Instructions for the combined heating, ventilation, and cooling unit developed by
Davis Energy Group for the ACC Phase V project.

Advanced Control Functional Specification

This specification defines physical and operational criteria for an advanced control that operates
an integrated system that provides night ventilation cooling system, heating , air conditioning,
and fresh air ventilation. This document includes both firmware and hardware specifications for
the production model of the control developed by Davis Energy Group and RCS, respectively.

Advanced Control Functional Enhancements Report
This report outlines results of computer simulations performed to identify optimal parameters for
the NightBreeze system control unit.

Integrated Heating, Ventilation and Cooling Unit Test Report

This report describes results of testing on the integrated heating, ventilation, and cooling unit
developed by Davis Energy Group in the ACC Phase V project. Tests were completed by the
Pacific Gas & Electric Company (PG&E) Technical and Environmental Services Center (TES),
and evaluation and reporting of test data was completed by Davis Energy Group (DEG).

Damper Test Report

This report describes results of testing on the damper for the integrated heating, ventilation, and
cooling unit developed by Davis Energy Group in the ACC Phase V project. Tests were
completed by the Pacific Gas & Electric Company (PG&E) Technical and Environmental
Services Center (TES), and evaluation and reporting of test data was completed by Davis Energy
Group (DEG).
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System Description

What is NightBreeze?

The NightBreeze system was developed
by researchers to eliminate the need for
air conditioning in mild climates and
reduce the size of air conditioners in
hotter climates, and to provide improved
indoor air quality and comfort. By
following these instructions carefully
you can insure that you will experience
the comfort and energy savings the
system was designed to provide.

How is the NightBreeze System
Different?

The NightBreeze system heats and cools
your house just like any other furnace-air
conditioning system, by delivering warm
or cool air through ducts to each room.
Features that distinguish the Night-
Breeze from other systems include:

» An automatic damper that allows the
house to be ventilated and cooled using
filtered outside air, without the necessity
to open windows

* A control system that anticipates hot
weather and automatically ventilates
your house with cool night air to provide
optimal comfort while minimizing air
conditioner energy use

* A quiet, efficient, variable speed
blower that provides just the amount of
airflow needed to meet heating and
cooling needs

* A furnace that obtains its heat from
your water heater instead of from direct
gas combustion, thereby improving
household safety

* A thermostat that is easy to use and
provides built-in “help”

DEP

How Does Ventilation Cooling
Work?

On summer evenings in many areas of
the country people open windows to
ventilate their homes with outdoor air,
both to obtain natural cooling and to
remove stale air. The cool air absorbs
heat from warm interior surfaces and
furnishings. In the morning windows
are closed and the cool surfaces absorb
heat during the day, keeping the house
cool and comfortable. Houses with
more massive walls and floors store this
“coolth” more effectively. The lower
the temperature the house reaches at
night, the more comfortable the house
stays during the day.

Managing windows in this manner
reduces the need for air conditioning and
saves energy, but personal schedules and
security concerns may interfere with
using windows for ventilation. Also,
there may not be sufficient outdoor
breezes to adequately flush the house
with cool air.

NightBreeze provides ventilation
cooling automatically, eliminating the
necessity of operating windows (though
it is still good practice.) NightBreeze
uses the heating/air conditioning system
fan to bring in filtered outside air and
flush out warm, stale indoor air.

The system also allows you to select the
lowest temperature you want the house
to reach overnight. As the weather
becomes more mild, the system
automatically decreases the amount of
ventilation to prevent the house from
being over-cooled.
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What If | Still Need Air
Conditioning?

In addition to allowing you to set your
lowest acceptable indoor temperature,
you can set the highest temperature that
you want the house to reach. The air
conditioner (if you have one) will
operate if the house rises above this high
temperature setting. The special
thermostat allows you to see whether the
air conditioner is likely to operate, given
your high and low temperature settings
and current weather conditions.

How Does the Heating System
Work?

Unlike gas furnaces that obtain heat
directly from combusted gas,
NightBreeze circulates water from your
water heater to a coil that is similar to
the radiator in your car. A blower
circulates air through the warm coil and
into your house. The speed that the
blower operates varies with the amount
of heating that is needed, and thus it is
very quiet. Most of the time you may
not even be aware it is running.

Using The Thermostat

Understanding the Thermostat
Buttons and Display

There are four buttons along the bottom
of the thermostat and two on the right of
the display that are used to make
temperature and other settings. The
functions of these buttons are described
by labels on the display. Referring to
the picture below, the button on the
bottom right sets the operating “mode”
(heating, cooling, etc.). These labels
may change, depending on what settings
are being made. The two up/down
buttons on the right side of the display

are primarily used to adjust temperature
settings, though they are also used for
setting the clock and heating schedule
times. The thermostat has four colored
lights to the left of the display that
indicate what the system is doing. The
top (green) light indicates the system is
turned on in one of the three modes. The
Fan, A/C, and Heat lights tell whether
the fan, air conditioner, or furnace are
operating, respectively.

= e —

NightBreeze Up/Down Buttons
Indicator
behs —__| | ‘/

o Jor

Help  Clock  Fan Mode h"
- & |
Display O L U C+«——  \enuButtons
Thermostat — Shown in Off Mode
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The number located inside the house
icon on the display screen is the indoor
temperature. The temperature to the left
of the house is the outdoor temperature.
A window in the house icon opens when
it is cooler outdoors than indoors,
indicating that windows can be opened
to ventilate the house in summer. Day
of the week and the current time are also
shown in the upper right of the display.

Arrows appear on the screen to indicate
if the system fan is running. Different
arrows are used to indicate whether the
fan is recirculating indoor air, or
ventilating with outdoor air (see
Operating the Fan Manually for
examples).

“l{(;l’)”

The left button provides “help”
instructions that describe the purpose of
each of the other buttons. Help
information is accessed by first pressing
the “help” button, then the button in
question.

Operating Modes

The NightBreeze thermostat has four
operating “modes”: Off, Cool, Heat, and
Vacation. In Cool mode the system will
only provide cooling, and in Heat mode
the system will only provide heating. In
Vacation mode the system will provide
both heating and cooling, if needed.
Temperature settings for ongoing daily
operation can be changed in Heating,
Cooling, and Vacation modes. In either
heating or cooling mode you can also
override permanent, or “long-term”
settings to make temporarily changes to
these temperature settings.

OFF mode is used to turn the system off
(no heating, cooling, or ventilation), and
to access clock settings.
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COOL mode is used to maintain
summer comfort, either by operating
nighttime ventilation cooling only, or
using ventilation cooling and air
conditioning. To see how to enter Cool/
mode temperature settings, follow the
directions below:

1) Press the button labeled Mode until
the following image appears in the
thermostat display:

Saturday

jl Iiz:a?nMA
A VB | COoL 73
-

Help Set Fan Mode

Cooling Mode

In the above example, the indoor
temperature is 76°, the outdoor
temperature is 65°, and the number
on the right shows that the air
conditioner will turn on at 78°. An
open window in the house icon
indicates it is cooler outside than
inside and that windows can be
opened for ventilation cooling.

2) Press the button marked Sef to adjust
“long-term” temperature settings.
The display will appear similar to the
figure below.

Lang-Term Settings
Low Hi

[u] o

Hele  Setlow SetHi Done

Cooling Mode
“Long Term” Settings

The “comfort bar” shows two
temperature settings. The “Low”
setting is the lowest temperature that
the house will be cooled to by
ventilation, and the “Hi” setting is
your maximum desired temperature,
and also the temperature at which the
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air conditioner will start (if you have
one). The shaded portion of the bar
indicates the predicted range of
indoor temperatures for the next day.

3) Press Set Low. This allows you to
adjust the lowest temperature that
you want the house to be cooled to
using ventilation. The flashing
arrow that appears above the
temperature bar in the example
below indicates that you can now set
the “Low” temperature.

Set hlight Low Limit
Hi

F
EZ%%ZQ! 52
O o
w
Help  Default Do

Cooling Mode
Low Limit Setting

4) Use the two triangular (up/down)
buttons to the right of the display to
adjust the “low” temperature setting.
Note that as this setting is raised (by
pressing the “up” button), the
predicted temperature range (shaded
bar) moves to the right. If the
shaded bar crosses the “Hi” setting,
the message “AC will run” is
displayed, to indicate that your
current settings are likely to result in
air conditioner operation the
following day. As you lower the
setting the comfort bar will move to
the left and will stop at some point.
This is because you cannot cool your
house lower than the outdoor air
temperature.

5) Press Done to accept the temperature
settings you entered.

6) Press Set High. This allows you to
set the highest temperature you
would like the house to attain, which
is also the temperature at which the
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air conditioner will turn on. Adjust
the temperature setting using the
up/down arrows. Again, if you
lower this “Hi” temperature setting
so that it falls within the shaded bar,
the message A/C will run will be
displayed.

Set 0ay High Limit
Lo 4
it

w
Help  Dnefault Do

[u] [u]

Cooling Mode
High Limit Setting

7) Press Done twice. This returns you
to the Cool display, and allows the
system to operate using the Long-
Term settings you have made.

The shaded comfort bar will change each
day (at midnight) so that it is always
predicting the next day’s indoor
minimum and maximum temperatures.
During cooler weather the comfort bar
will shrink, since less nighttime
ventilation cooling will be needed to
avoid high afternoon indoor
temperatures.

Next, try adjusting Short-Term cooling
settings. This feature is for temporarily
raising or lowering the indoor
temperature if your Long-Term settings
are not providing the level of comfort
you want at the current time. Press
either the up or down button on the right
side of the screen - the following screen
will appear:

Short-Term Settings
Stay for

00 Hr 30 Min 7a

Help Shorter Longer Duone

Short-term Settings
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Press the up/down buttons again to raise
and lower the temperature to the desired
setting. The new temperature setting is
displayed (78° in the example). Press
Shorter or Longer to decrease or
increase the length of time that you want
the house to stay at the new temperature
(30 minutes in the example). Press Done
to accept these settings. The displayed
temperature setting will blink to indicate
that short-term settings are in effect.
You may cancel short-term settings by
pressing the Cancel button once.

HEAT Mode is used to maintain winter
comfort. Temperature settings can be
entered for each of four different time
periods per day. Also, different time and
temperature schedules can be set for
weekdays and weekends.

In winter the outside air damper operates
only to maintain indoor air quality. The
volume of fresh air provided can be
adjusted based on the size of the house
and/or number of occupants (see
Advanced Settings).

To select heating mode, press the mode
button until Heat is displayed. The
following screen will appear:

Sunday
GEYPH
1]
-

Help Zet Fan HMade

Heat Mode

Press Set to change temperatures and
time schedules and you will see:

Temperature Schedule

Weekday  kWeekend

Help L] rJ Done

Heating Schedule Options
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Press Weekday to select the temperature
schedule to be used for Monday through
Friday. The graph that appears
(Weekday Heating Schedule) is a profile
of the temperatures at which your house
will be maintained, and the times that the
temperature will be changed during the
day and night.

Heekday Period 1 Time
=]
prr—1 g
a0 A— T T

PaBalZpbp12a ¥
Help Temp Time Oone

Weekday Heating Schedule

The temperature for the first time period
is indicated by the horizontal line at the
far left and right of the graph. In the
example above this period is from 10
PM to 6 AM.

To modify the temperature for the first
time period press Temp, then press the
up/down buttons to adjust the
temperature, which is indicated by the
graph and also shown to the right of the
screen. If you want to increase or
decrease the length of time that this
temperature is maintained, press Time,
and adjust the time, also using the
up/down buttons. The time will also be
displayed both by the graph and by
digits to the right of the screen (as shown
in the example). Each time you press
the Temp or Time button you will
advance to the next time/temperature
period. The blinking horizontal or
vertical line on the graph shows you
which time or temperature you are
adjusting. When you have finished
setting the temperatures and times for all
four periods press Done to accept these
settings, and Weekend to set your
heating schedule for weekend days.

You may use the up/down keys, the
same as in cooling mode, to temporarily
override your usual (long-term)
temperature settings. And, as in cooling
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mode, you may select the temperature
and the length of time you want this
temperature maintained.

VACATION Mode is used to set upper
and lower temperature limits while you
are away for extended periods of time.
In this mode the thermostat will use the
ventilation system, air conditioner, and
heater as needed to maintain indoor
temperatures within the selected limits.
Wider settings (for example 55° low and
85° high) may completely eliminate
furnace and air conditioner use, and will
result in lower energy costs.

To use vacation mode, press the mode

button until Vacation is displayed, then
press Set and the following screen will

appear:

current Wacation Settings
Law Hi

[u] u]

Help  SetLow SetHi Done

Vacation Settings

The temperature bar is similar to that
used for cooling settings, except that

predicted indoor temperatures are not
shown.

Press Set Hi to set the upper temperature
limit and Sef Low to set the lower
temperature limit. Use the up/down keys
to adjust the temperature for each
setting. To accept your settings and
return to the main display, press Done.

Operating the Fan Manually

Normally the fan operates automatically,
and only while the system is ventilating,
heating, or cooling. However, you may
manually turn on the fan from any
operating mode except Vacation by
pressing the Fan button. If you press the
button once, a circular arrow inside the
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house icon will blink, indicating that the
fan is recirculating indoor air, as shown
in the following screen:

Sunday
GEUPM
-

Help Set Fan Made

Fan On — Recirculating Indoor Air

If you press the fan button a second
time, a squiggly arrow will appear,
indicating you are ventilating the house
with outdoor air, as shown in the screen

below.
Sunday
SEUPH s
[
w

Help Set Fan Mode

Fan On — Ventilating with Outside Air

Pressing the fan button a third time will
revert to automatic fan operation, or
after one hour the fan will return to
automatic operation by itself.

Note that these arrow symbols appear
any time the fan is operating, but the
arrows only blink if the fan has been
turned on manually.

Manual fan operation may be useful if
you want to remove indoor odors, or just
mix indoor air. The fan consumes
energy, so routine manual operation of
the fan is not recommended.

Winter Ventilation

To keep indoor air fresh, the fan and
damper will operate while the thermostat
is set to heating mode to ventilate your
house with a small volume of outside air
each hour. This volume of air was set by
your installer using the Advanced
Settings feature of the thermostat.
Advanced settings are described in a
later section of this manual.
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Setting the Clock

The NightBreeze thermostat has a
permanent battery that retains clock time
through power outages up to several
hours. If you want to change the time,
for example to adjust for daylight
savings time, press the mode button until
Off Mode is displayed. Then press
Clock. The following screen will
appear:

Clock Zet -

04:54 Pt 0104701

-
Help %= =—3 [one

Setting the Clock

Use the left and right arrow (two middle)
buttons to position the cursor (underline)
under the hours, minutes, day, month, or
year. Use the up/down buttons to the
right of the display to modify the time or
date. Press Done when you have
finished, and the press the Mode button
to return to your preferred operating
mode.

Operating Recommendations

Summer Operation

By allowing your house to cool off as
much as possible at night you will
reduce the amount of air conditioning
you will need. The following tips will
help you to save energy and stay
comfortable:

e Set the low limit temperature to 65°
or lower

e Set the high limit temperature to 80°

e Open windows when convenient to
assist fan ventilation (but only when
the window is open on the thermostat
house icon)

e Minimize the use of short-term
temperature settings

e Use window coverings to block out
the sun during the day
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Winter Operation

The following tips will also help you
stay warm and comfortable during the
winter months:

e Use lower temperature settings for
periods when the house is not
occupied

e Keep your windows closed and let
the system provide fresh air
ventilation

e Minimize use of short-term
temperature settings

e Use window coverings to keep heat
in at night, and open them to allow in
heat from the sun during the day

Spring and Fall

Turn off the system and let the house
coast, using windows for ventilation
when needed.

Rev. 0104



Maintaining Your System

Changing the Filter

The NightBreeze filter cleans outdoor air
that is used to ventilate the house, as
well as indoor air that is recirculated. As
a result it may require more frequent
changing than you are accustomed to. A
dirty filter will not appreciably reduce
the rate of air delivery to your house, but
it will cause the fan to work harder and
will increase your energy bill.

For best results, change your filter every
3 months. If you live in an area with a
large amount airborne dust or pollens
you should inspect the filter monthly and
replace it as needed.

The recommended filter for NightBreeze
1s the 3M Filtrete 1000 or 1250. Filter
dimensions are 20” x 30” x 1”.

To access the filter, locate your ceiling
return air grille. Rotate the two fasteners
located on the rim of the grille opposite
the hinge (turn counterclockwise), and
allow the grille to swing down. Then
rotate the two retaining clips holding the

DAMPER BOX

RETURN AIR
GRILLE

(ABOVE CEILING)
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filter cover plate in place and open the
cover. Carefully withdraw the filter,
install the recommended replacement,
and close the filter cover and grille.

Other Maintenance

Besides changing the filter, no other
routine maintenance is required.
However, you should:

e Keep the outside air intake clear of
leaves and other debris

e Take precautions to avoid damage to
the outdoor temperature sensor
(located near the outside air intake)

e Keep your water heater in good
operating condition, since it is the
source of heat for the NightBreeze

Advanced Control Settings

Certain control settings were made by
your installer to configure the
NightBreeze system to the particular
conditions under which it was installed.

You may find it useful to access some of
these settings to:

e Re-calibrate indoor and outdoor
temperature sensors

e Modify the maximum fan speed for
ventilation cooling or manual vent.

e Change the fresh air ventilation rate
e Deactivate the air conditioner

To access the Advanced Settings menu
select Off mode, then hold down the up
and down buttons at the same time until
the menu appears. Refer to the
Installation Manual before making any
changes to these settings.

Rev. 0104



NIGHTBREEZE®

INSTALLATION
INSTRUCTIONS

Model NB10-2-120A

Variable Speed Ventilating Hot Water Air Handler

Horizontal or Upflow

Heating to 60,000 Btuh e Cooling to 5 tons

Ventilation Cooling to 2200 cfm
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IMPORTANT NOTES TO INSTALLER
¢ Review these instructions thoroughly prior to beginning installation.

e Installation of the NightBreeze system must conform to local building, mechanical,
and plumbing codes.

o Before attempting to perform any service or maintenance, turn the electrical power
to unit off at the disconnect switch.

e Provide these instructions to the owner for future reference.

PRODUCT DESCRIPTION

Air Handler

NightBreeze is a residential comfort system that integrates heating, cooling, ventilation
cooling, and fresh air ventilation to provide exceptional indoor comfort and air quality. The
horizontal/upflow air handler incorporates a variable speed blower powered by a G.E. ICM2
motor, a hot water heating coil, a built-in circulating pump, and controls. The blower motor is
programmed to deliver a constant airflow rate over a wide range of external static pressures,
and provides full variable speed operation (200 - 2100 CFM) in heating mode. The heating coil
is connects to a water heater or boiler and a circulating pump delivers hot water to the coil. DX
cooling coils from 1%z to 5 tons may be added.

Damper

An automatic damper couples to the air handler and allows the system to ventilate using
100% outside air. The damper, which installs above the return air opening in the ceiling also
vents indoor air to the attic. A duct connects the damper to a louver or roof vent to provide the
fresh air supply.

Controls

Controls provided with the NightBreeze system include a microprocessor-based thermostat,
an outdoor temperature sensor, and an electronic control module (installed in the air handler).
The thermostat allows separate temperature settings for cooling, heating, and vacation
operating modes. The thermostat also provides for short-term (override) settings and manual
fan operation. All settings are preserved during power losses by a capacitor. Consult the
Owner's Manual for additional information on control operation.

Instead of using speed taps at the air handler to set heating and cooling airflow rates, all
settings are made at the thermostat. Pressing and holding the two up/down adjustment
buttons at the same time will display the Advanced Settings menu. These settings can then
be selected using the up/down buttons. Refer to Control Setup for information on all settings.

Description of Operation

NightBreeze controls allow four operating modes: Off, Cooling, Heating, and Vacation. These
and other control functions are described below.
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Cooling: During the cooling season the air handler ventilates the house with 100% outside
air when it is 5° cooler' outdoors than indoors (usually at night). The damper draws in outside
air and relieves indoor air through the return air grille.

The ventilation cooling airflow rate varies daily with cooling load and is updated each day at
midnight. The control records indoor and outdoor temperatures from prior days, and uses this
history to predict temperatures for the next day. The predicted indoor temperature range is
indicated by the shaded portion of the thermostat's "comfort bar" (press Set to view). If hotter
weather is predicted, the fan operates at higher speeds. The spacing between the shaded bar
and the "Hi" setting is one indicator of how fast the fan will run. If the shaded bar touches or
crosses the "Hi" setting, the fan will likely run at the speed selected under "Vent Fan CFM" in

Advanced Settings.

A low limit temperature setting prevents the house from being overcooled during mild weather.
If ventilation cooling is not sufficient to prevent the indoor temperature from exceeding the
high limit temperature setting, the system operates the split-system air conditioner, if one is
provided. If it is cooler outdoors than indoors while the air conditioner is operating, the
damper operates as an economizer, selecting outside air instead of return air. If an air
conditioner is installed, the air conditioning airflow rate must be properly set using the
Advanced Settings menu and Cooling Mode must be set to "Standard".

Heating: The circulating pump circulates hot water from the boiler or water heater to the built-
in coil. The blower delivers warm air at a rate proportional to the heating demand. Maximum
airflow is delivered when the indoor temperature is 5° below the thermostat setting, and airflow
decreases as the air temperature approaches the thermostat setting.

Vacation: If Vacation mode is selected the system maintains indoor temperatures between
low and high temperature settings, automatically switching between heating and cooling
modes as needed. Cooling is provided by outside air ventilation when it is cooler outdoors
than indoors, and by the split-system air conditioner when it is not.

Heating Mode Fresh Air Ventilation: While the system is in heating mode, the outside air
damper and fan operate once per hour to provide fresh air ventilation. If the heating system
operates at any time during a given hour, the damper will open long enough to deliver the
average hourly ventilation rate, which is set at the thermostat using the Advanced Settings
menu. The length of time the damper is open varies with blower speed to maintain the proper
level of ventilation. For example, if heating demand is high and the fan is running at a high
speed, the damper will not stay open as long. If the supply air temperature drops below about
100°, the damper will close to prevent discomfort from cold drafts.

If the fresh air requirement is not fully satisfied while the system is providing heating, or if no
heating is needed during the hour, the system waits until the end of the hour to activate the
fan and damper. It will then operate the fan to deliver outside air at a rate of about 200 CFM
for the required duration. At outside temperatures below 45° the control will automatically
activate the pump to temper outside air. At outside temperatures below 35° fresh air
ventilation is discontinued to prevent the possibility of freezing the heating coil in the event of
a pump failure. Fresh air ventilation can be turned off by setting Ventilation Rate to 0 in
Advanced Settings.

' The 5° temperature differential can be modified in the Advanced Settings menu.
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PERFORMANCE TABLES

Table 1
BLOWER DATA
CFM vs. EXTERNAL STATIC PRESSURE
CFM* 0.10 0.20 0.30 0.40 0.50 0.60
200 326 232 - - - -
400 530 450 450 404 - -
600 596 596 616 596 596 653
800 739 770 800 815 829 871
1000 924 949 974 1056 1033 1044
1200 1100 1111 1163 1213 1232 1261
1400 1307 1343 1403 1436 1436 1477
1600 1540 1548 1578 1608 1615 1637
1800 1715 1763 1783 1803 1835 1854
2000 1936 1984 2008 2026 2060 2072
2200 2151 2139 2125 2105 2089 2083
*CFM value selected in thermostat Advanced Settings
Table 2 Table 3
HEATING PERFORMANCE DATA* WATER FLOW AND PRESSURE DROP
MBH at Entering Water Temperature Coil Water
CFM 120 130 140 150 Heating Minimum Water Pressure
600 20.1 26.2 30.3 36.1 Capacity, MBH Flow, GPM Drop, feet w.c.
800 26.1 30.9 38.0 43.2 20 - 25 2 0.16
1000 29.3 34.8 43.3 51.3 26-35 3 0.33
1200 | 32.0 41.2 50.1 58.9 36-45 4 0.54
1400 | 34.3 44.5 54.5. 64.3 46 - 55 5 0.81
1600 | 39.9 50.3 60.8 69.1 56 - 70 6 1.1
*At 65° entering air temperature and flow rates
listed in Table 3.
Table 4
ELECTRICAL RATINGS*
Blower CFM Amps** Watts
400 0.2 20
800 1.3 160
1000 1.7 213
1200 2.8 302
1400 3.8 453
1600 4.9 588
1800 6.6 754
2000 10.0 856
2200 10.5 895
Circulating Pump*** 0.52 85
*All at 0.4" external static pressure, except 400 CFM measured at 0.04”.
**At 115V
***For Taco 006
Rev. 0104
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EQUIPMENT PLACEMENT & SIZING

Damper and Air Handler Locations and Duct Requirements

The NightBreeze air handler may be installed in any location, but should be as close to the
damper as possible to minimize pressure and thermal losses. The damper mounts directly
over the ceiling return grille, which should be located in an accessible location over a hallway,
since access to the damper is required for filter replacement. Refer to Dimensions and
Clearances for air handler and damper space and clearance requirements.

Outside Air Intake Location

Outside air must be ducted from an intake location to the damper as shown in Figure 1. Use
either a gable-mounted louver, a dormer vent, or false chimney with suitable vent cap for the
outside air intake. Refer to Table 5 for required free area.

Duct and Register Sizing

The recommended airflow rate for ventilation cooling is 0.6 CFM per ft? of floor area. Ducts
should be sized using the Manual J airflow rate or 0.6 CFM per ft2 , whichever is greater.
Recommended minimum sizes for outside air and return duct mains are indicated in Table 5.
Size branch ducts and registers by apportioning the recommended ventilation rate from the
table according to room or zone load, and using a maximum external static pressure of 0.3"
w.cC.

Figure 1 - Air Handler and Damper Configuration
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Table 5
DUCT SIZING RECOMMENDATIONS

Recommended
House Floor Area Maximum Minimum Vent Intake Minimum
Ventilation Airflow Duct Size Free Area, ft2
Up t01400 ft? 800 CFM 14" 1.00
1400 - 1800 ft? 1000 CFM 16" 1.25
1800 - 2200 ft? 1300 CFM 18" 1.63
2200 - 2600 ft2 1600 CFM 20" 2.00
2600 - 3000 ft2 1800 CFM 20" 2.25

Dimensions and Clearances
Dimensions for the air handler are shown in Figure 2 and for the damper in Figure 3. Provide
at least 36" clearance to the air handler access panel to allow for servicing the blower and caoill,
and access to the damper where the drive motor is mounted and to the gravity damper flap.
Zero clearance is permitted to all other air handler and damper surfaces.

Figure 2 — Air Handler Dimensions
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Figure 3 — Damper Dimensions
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Damper Placement

The outside air damper should be located in the attic, central to supply air registers, and
immediately above the return air grille. Consult the manufacturer’s representative for alternate
mounting configurations. The damper requires two duct connections, one to the air handler
and one to the outside air intake. If the damper is not installed in a space that is vented to
outdoors, a relief duct will also be required. See Figure 1.

Cooling Coil and Condenser Sizing

Air conditioners should be sized in accordance with ACCA Manuals J and S. Depending upon
climate, house design, and control settings, NightBreeze may reduce cooling load by more
than 5 Btu per square foot, thereby providing an extra safety margin on air conditioner sizing.

The NightBreeze air handler can be used with up to a 5 ton air conditioner. NightBreeze
generally requires higher airflow rates for ventilation cooling than for air conditioning, so
cooling coils should be oversized by at least one ton to minimize pressure drop (and fan
energy use) while the system is ventilating. The larger coil will also improve air conditioner
performance. The condensing unit should be located as close as possible to the air handler;
refer to condenser manufacturer's instructions for refrigerant line sizing.

Table 6
COOLING COIL SIZING
Recommended
Condenser Size Minimum Cooling
Coil Size

2 tons 3% ton

3 tons 4 ton
3% - 5 tons 5 ton

Return/Relief Air

To assure ventilation cooling performance as well as performance of heating and cooling
systems, transfer ducts or grilles must be installed to provide return/relief air to any spaces
that can be isolated from the return air grille by closed doors. This may apply to any space
with more than 100 CFM of supply air. Undercut doors can usually supply up to 100 CFM.

Heat Source Sizing and Water Temperature

The heat source must have sufficient heating capacity to accommodate the space heating
load. For combined systems that use the same heat source for space heating and domestic
hot water, the heat source must be sized for both loads. The heat source must be also be
capable of delivering hot water at the required temperature (see Table 2). For combined
systems, If the temperature requirement exceeds 130°F a hot water mixing valve or other
means of limiting domestic hot water temperature must be provided to prevent scalding.

Hot Water Piping

Locating the air handler close to the water heater or boiler will save piping costs and reduce
pipe heat loss. Increase pipe size from %" to 17 if the total equivalent length of piping exceeds
50 feet. Insulate all piping with 34” thick molded foam insulation. Observe the flow direction
indicated at the air handler water connections. Refer to water heater/boiler manufacturer
instructions for connections. The heat source should be capable of producing at least 140°F
water. Refer to Table 3 for heating ratings.
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Control Placement

Outdoor Temperature Sensor: Proper placement of the outdoor temperature sensor is very
important to assure proper control operation and temperature readings. Always locate it on
the north side of the building where it will be shaded from direct sunlight. Avoid placement
above a roof or adjacent to a west or northwest facing wall, or anywhere where hot air
collects.

Thermostat: Locate the wall display unit (thermostat) on an interior wall, near the return air
grille. For two story residences install the thermostat on the second floor.

INSTALLATION

Preparation and Scheduling

Prior to Rough-In

Select and coordinate mounting locations for air handler and damper.

Select and coordinate size and location for the outside air intake with the builder/architect.
Determine main duct sizes and how they will be routed.

Size branch ducting using ACCA Manual D or other recognized methods.

Verify the heat source has sufficient capacity to meet all heating needs (space heating,
plus domestic hot water if a combined system is used).

Prepare a piping diagram for connections between the heat source and the air handler(s).
Select location for pump and pump relay.

Coordinate piping and wiring requirements with plumber and electrician.

aORrwWON=

O ©ONOo®

ough-In
Install air handler, damper box, and ducting. Note that the damper assembly may be

removed from the damper box during construction to prevent it from being coated by
texture and paint.

2. Install control wiring from the air handler to the thermostat, outdoor sensor, damper, and
pump locations.

3. Install or coordinate hot water piping between heat source, pump, and air handler.

4. Install refrigerant lines and control wiring between air handler and condensing unit
location.

5. Coordinate power wiring to air handler and pump with electrician.

—

Finish

Mount damper mechanism in damper box and connect wiring.
Install and wire thermostat and outdoor temperature sensor.
Install and wire pump and pump relay.

Install condensing unit (optional).

Verify water, refrigerant, and electrical connections.

Install air filter.

Test system.

NokwWN=

Air Handler

Install the air handler on decking in an accessible attic or 2" floor mechanical space.
Conform to local codes for access and condensate drainage. Except for the access side, the
cabinet is zero clearance and there are no combustion air or venting requirements. To
minimize noise at the return grille, connect the air handler to the damper using at least 5' of
appropriate size flex duct (see Duct Sizing Recommendations table). The air handler may
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either be mounted in a horizontal, up-flow, or down-flow configuration. Optional side and
bottom cut-outs may be made for installation in side or bottom return applications (see Fig. 2).

Damper

An exploded view of the damper is provided in Figure 4. The damper mounts immediately
above the return air grille with the flanged side down. Up to 18" round openings may be cut
for duct connections (see Fig. 3 for locations). For ducts larger than 18" either use oval collars
or provide appropriate adapters. Refer to Table 4 for sizing outside air ducting; the duct
connecting to damper to the air handler must be the same size.

The side of the damper opposite the barometric relief opening connects to the air handler.

The top opening connects to the outside air intake. Note that the damper has only one correct
installed position. The damper mechanism may be removed from its duct board enclosure
and stored in a safe place to avoid damage during construction. Provide a 20" x 30" hinged
filter grille for access to the filter, which mounts in a vertical slot inside the damper. The filter
grille flange must be notched to allow the filter to slide in and out freely. The damper
accommodates a 20” x 30” x 1” filter. 3M Filtrete® 1000 or 1250 filters, or equivalent are
recommended.

IMPORTANT

Do not move damper blade manually. This will damage motor/gear assembly.

Figure 4: Exploded View of Damper
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Wiring

Air Handler Power:

Install a disconnect switch at the air handler.
ground wires to the black, white, and green wires in the air handler power wiring box. Provide

appropriate strain relief or conduit as required by code. Refer to Figure 5.

IMPORTANT

All wiring shall be in accordance with local and national electrical codes.

The blower motor is continuously powered. Allow 5 minutes after disconnecting power
for capacitors to discharge before servicing the motor.

Controls: Use 4-conductor 18 gauge thermostat wire to connect the thermostat, outdoor
temperature sensor, and damper to the air handler control terminals using the wiring
conventions described in the following tables.

IMPORTANT

Controls utilize digital communications. Use only the thermostat provided with the
system (TS36). Do not attempt to operate the system by jumpering control terminals,
and do not connect controls to an external low voltage power source.

Table 7
THERMOSTAT WIRING
Thermostat Con